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57 ABSTRACT 

A mushroom-type pin retainer for a pin having a central bore 
and which connects a piston and a piston rod of an internal 
combustion engine. The pin retainer is comprised of a 
mushroom head connected to a shaft. The Shaft has a Section 
of larger diameter for insertion into the bore of the pin. This 
Section is no longer than 2 mm in an axial direction and is 
located remote from the mushroom head, So that the pin 
retainer may Swing by a limited angle during mounting in 
the bore. This configuration makes the assembly simple to 
mount, even if it is manufactured by an imprecise manu 
facturing process Such as injection molding. 

8 Claims, 3 Drawing Sheets 
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MUSHROOM-TYPE PIN RETANER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a mushroom-type pin retainer for 

a pin connecting the piston and piston rod of an internal 
combustion engine. In particular this invention relates to a 
mushroom-type pin retainer that allows for Simple mounting 
on into the pin, even when the pin retainer is produced with 
imprecise manufacturing techniques. 

2. The Prior Art 
Relatively high precision is normally required in manu 

facturing a mushroom-type pin retainer, because the assem 
bly must be mountable in the cylinder. It is necessary that the 
entire circumference of the outer edge of the mushroom 
head be flush on the Surface on which it is Supported, i.e., on 
the face of the pin, so that sufficient play is available with 
respect to the cylinder bore. However, the known 
mushroom-type pin retainers are engineered in Such a way 
that full circular abutment of the mushroom head on the 
Supporting Surface impossible if even the Smallest angular 
differences or alignment flaws exist between the axis of the 
mushroom shaft and the axis of the head. Such flaws make 
it impossible under certain circumstances to mount the 
assembly in the cylinderbore, or require excessive clearance 
between the mushroom and the cylinder bore. 

SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide a 
mushroom-type pin retainer that allows the assembly to be 
correctly mounted, even if Such retainers, for example 
injection molded plastic parts, have manufactured flaws. 

The pin retainer according to the invention comprises a a 
mushroom head connected to a shaft. The Shaft has a Section 
of larger diameter for insertion into the bore of the pin. This 
Section is no longer than 2 mm in an axial direction and is 
located remote from the mushroom head, So that the pin 
retainer may Swing by a limited angle during mounting in 
the bore. This configuration is simple to mount, even if it is 
manufactured by an imprecise manufacturing process Such 
as injection molding. 
A certain Swinging of the mushroom-type pin retainer in 

the bore is ensured because the Section with the largest shaft 
diameter is relatively narrow. A line-like or quasi line-like 
abutment of this largest Shaft diameter Section on the pin 
may Suffice for fixing the mushroom-type pin retainer in the 
bore of the pin. 

In this case, the shaft is capable of Swinging with limited 
angular deflection around any point on its contact Surface in 
the bore and thereby compensates for angular deviations of 
the mushroom head. This ensures Sufficient abutment of the 
mushroom head on the face of the pin, even in the presence 
of alignment flaws between the shaft and the head of the 
mushroom. For this purpose, the Section of the shaft having 
maximum diameter is Smaller than 2 mm prior to mounting 
and preferably Smaller than 1 mm. 
A mushroom-type pin retainer with a slightly cone-shaped 

shaft is known from GB 1236,592. However, the shaft of 
this mushroom-type pin retainer has a taper toward the end 
of the shaft (see line 95: . . . of which the outside diameter 
has a slight taper to fit in the recess 6...). The conical shape 
of the mushroom pin therefore Serves as a mounting aid and 
the shaft consequently abuts on the bore with its end 
disposed adjacent to the mushroom head. However, Such a 
mushroom-type pin retainer offers only limited compensa 
tion of alignment flaws between the shaft and the head of the 
mushroom. 
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2 
As opposed to GB 1,236,592, the shaft of mushroom-type 

pin retainer according to the invention has a Section of 
largest diameter disposed remote from the head of the 
mushroom. This Section of largest diameter is inserted into 
the pin bore. 
A particularly advantageous design is obtained if the 

mushroom head has a diameter larger than the diameter of 
the piston pin because the mushroom then acts as a retainer 
against loss of the pin even before the piston is mounted in 
the cylinder. 

Another advantage of the mushroom-type pin retainer as 
defined by the invention that the retainer functions without 
the need for longitudinal slots in the shaft, Such as shown in 
German Patent DE 4314892. As compared to pin retainers 
that are anchored in the bore by a preSS fit, the retainer of the 
invention offers the further advantage that honing which is 
required with Such a press fit-is not needed in the present 
case because an accuracy of 0.2 to 0.3 mm Suffices for the 
design as defined by the invention. Furthermore, disman 
tling of the mushroom-type pin retainer according to the 
invention is Substantially simpler than with a cylindrical 
preSS fit of the mushroom in the bore, because of the quasi 
line-like or broken line-like abutment on the contact areas. 

In a preferred embodiment, the end of the shaft of the 
mushroom pin retainer is slightly beveled. 
The largest diameter of the shaft of the mushroom pin 

retainer is preferably about 0.1 to 0.3 mm larger than the 
nominal diameter of the bore of the pin. Both aluminum 
alloys and plastics can be used as material for the 
mushroom-type pin retainer. The mushroom-type pin 
retainer according to the invention is mounted by pressing or 
pushing it into the bore of the pin. 

In the course of mounting, a certain part of the overlap 
between the mushroom shaft and the bore of the pin is 
reduced by plastic deformation and abrasion on the shaft of 
the mushroom. This causes a minor enlargement of the 
originally narrow line-like area having the largest diameter. 
The Subsequently remaining overlap effects elastic defor 

mation and thereby prestressing of the mushroom-type 
retainer in the bore. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and features of the present invention will 
become apparent from the following detailed description 
considered in connection with the accompanying drawings 
which disclose one embodiments of the present invention. It 
should be understood, however, that the drawing is designed 
for the purpose of illustration only and not as a definition of 
the limits of the invention. 

In the drawings, wherein Similar reference numbers 
denote similar elements throughout the Several views, 

FIG. 1 shows a side cross-sectional view of mushroom 
type pin retainers as defined by the invention in the mounted 
State, 

FIG. 2 shows a Side View in partial cross-section of a 
mushroom-type pin retainer with a shaft profiled on the 
outside; 
FIG.3 shows a cross-sectional view along line III-III of 

FIG. 2; 
FIG. 4 shows a side cross-sectional view of the 

mushroom-type pin retainer according to the invention; and 
FIG. 5 shows a top view of the mushroom-type pin 

retainer. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Turning now in detail to the drawings, and in particular, 
FIG. 1, there is shown a piston 1 of an internal combustion 
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engine connected with a piston rod 3 via a pin 2. Pin 2 is 
protected against axial displacement in bore 5 of the boSS by 
two mushroom-type pin retainers 4. 

Mushroom-type pin retainers 4 have a shaft 6 which is 
mounted in a bore 7 of the pin, and a mushroom head 8. The 
diameter of shaft 6 expands in the form of a hollow truncated 
cone toward the end of the shaft. Mushroom head 8 has a 
larger diameter that the diameter of the pin, to keep the pin 
from becoming lost. The end of the shaft is slightly beveled, 
as shown in FIG. 2. 

A Small cylindrical Section 9, which has the largest 
diameter, is disposed between the hollow cone-shaped Sec 
tion of shaft 6 and the end of shaft 6. The length of 
cylindrical Section 9 is Smaller than 2 mm prior to mounting, 
thus for example 1.5 mm or 1.0 mm. Due to the small length 
of this Section 9 having the largest diameter, mushroom pin 
retainer 4 is capable of Swinging by a limited angle as it is 
being mounted in bore 7, so that circular abutment of the 
outer edge of the mushroom head 4 on piston 1 and pin 2 is 
ensured, even if alignment flaws exist between mushroom 
head 8 and mushroom shaft 6. 

Furthermore, the outer surface of mushroom shaft 6 may 
be profiled as shown in FIGS. 2 and 3. This reduces the 
forces required for pressing the retainer in the bore. Profiling 
is obtained here by axially extending indentations. 

The mushroom head may be hollow as shown in FIG. 4, 
and may be ribbed in the radial direction with lamellae 10 as 
shown in FIG. 5. 

While only one embodiment of the present invention has 
been shown and described, it is to be understood that many 
changes and modifications may be made thereunto without 
departing from the Spirit and Scope of the invention as 
defined in the appended claims. 
What is claimed is: 
1. A mushroom-type pin retainer and a pin for connecting 

a piston and a piston rod of an internal combustion engine, 
Said pin having at least one central bore along its longitu 
dinal axis in which said pin retainer is fixed, Said pin retainer 
comprising: 

1O 
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4 
a mushroom head; and 
a Shaft having two ends and being connected to the 
mushroom head at one end, Said Shaft having a Section 
of largest diameter for insertion into the bore of the pin, 
Said Section of largest diameter being no longer than 2 
mm in an axial direction and located remote from Said 
mushroom head, So that the pin retainer may Swing 
with limited annular deflection during mounting in the 
bore and the entire circumference of the mushroom 
head abuts at least one of the pin and piston, 

wherein Said pin retainer is fixed in the pin Solely by a 
preSS fit. 

2. The pin retainer and pin according to claim 1, wherein 
the Section of largest diameter is no longer than 1 mm in the 
axial direction. 

3. The pin retainer and pin according to claim 2, wherein 
the Shaft has the shape of a hollow truncated cone and 
wherein the diameter of the shaft expands toward the end of 
the shaft remote from the mushroom head. 

4. The pin retainer and pin according to claim 1, wherein 
Said shaft has an outer circumference and wherein the outer 
circumference has axially-extending indentations where the 
shaft contacts the pin. 

5. The pin retainer and pin according to claim 4, wherein 
the shaft is in the shape of hollow truncated cone and 
wherein the diameter of the shaft expands toward the end of 
the shaft remote from the mushroom head. 

6. The pin retainer and pin according to claim 1, wherein 
the mushroom head has a larger diameter than the diameter 
of the pin, Such that the mushroom head Secures the pin 
against axial displacement relative to the piston. 

7. The pin retainer and pin according to claim 1, wherein 
the mushroom head is hollow and has radially extending 
reinforcement lamellae. 

8. The pin retainer and pin according to claim 1, wherein 
the end of the shaft remote from the mushroom head has a 
bevel for inserting the pin retainer into the bore of the pin. 
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and which connects a piston and a piston rod of an internal 
combustion engine. The pin retainer is comprised of a 
mushroomhead connected to a shaft. The shaft has a section 
of larger diameter for insertion into the bore of the pin. This 
section is no longer than 2 mm in an axial direction and is 
located remote from the mushroom head, so that the pin 
retainer may swing by a limited angle during mounting in 
the bore. This configuration makes the assembly simple to 
mount, even if it is manufactured by an imprecise manu 
facturing process such as injection molding. 
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